Efforts to Grow Uniform and Large-Volume CdZnTe and CdMnTe Detectors by Kim, Kihyun et al.
  
Efforts to Grow Uniform and Large-Volume CdZnTe and CdMnTe Detectors  
K. H. Kim
1
, A. E. Bolotnikov
1
, G. S. Carmada
1
, R. Tappero
1
, Y. Cui
1
, G. Yang
1
, A. Hossain
1
, R. Gul
1
, 
J. Franc
2
, A. Marchini
3
, A. Zappettini
3
, R. B. James
1
  
1
Brookhaven National Laboratory, Upton, NY, USA 
2
Charles University, Prague, Czech Republic 
3
IMEM-CNR, Parma, Italy 
CdZnTe (CZT) and CdMnTe (CMT) materials come into the spotlight for room-temperature 
semiconductor detectors. Both materials have limitations for the production of economical, uniform, and 
large-volume devices due to the zinc (Zn) segregation in CZT and manganese purity for CMT growth. 
The effective segregation coefficient of Zn in the CdTe host is nearly 1.3, so about 5-6% of Zn deviation 
has been reported in Bridgman-grown CZT (Zn=10%) ingots. Such Zn non-uniformity limits the ingot 
cutting parallel to the crystal growth direction for producing large-volume CZT detectors due to the 
signal non-uniformity that would be generated by the band-gap variations. However, our recent research 
shows that the Zn segregation can be controlled by the specific thermal environment. The high residual 
impurities in the starting source materials, especially for manganese, were obstacles for obtaining high-
performance CMT detectors. The purification of manganese telluride (MnTe) by a floating Te melt-zone 
proved to be very effective, and CMT detectors fabricated with purified material give a 2.1% energy 
resolution for 662 keV associated with a 137Cs gamma source. We will present our recent efforts to 
achieve uniform and large-volume CZT and CMT for X-ray and gamma-ray detector applications.  
  
 
